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INTRODUCTION
The dominant productive activities in Taiwan early in this century were agriculture and mining. Agricultural workers had many health problems, some of which were the results of occupational hazards. However, these health problems of agricultural workers were often overlooked because of the misconception that occupational health was concerned mainly with industries only. The agricultural workers are not currently under the protection by the Occupational Safety and Health Law in Taiwan and medical care of agricultural workers were not covered by Farmers' Health Insurance until 1989. Few reports were available on the magnitude and type of occupational disease among agricultural workers. The most striking feature of occupational health problems in agricultural workers was pesticide poisoning. Organophosphate pesticide was first introduced to Taiwan in 19531). Since then, many cases of organophosphate pesticide poisoning were reported for workers engaged in spraying or manufacturing. Parathion, a very toxic pesticide, was widely used in Taiwan. Therefore, most of the reported occupation-related pesticide intoxications were parathion poisoning1-3). Few of the occupational pesticide poisoning were caused by the other organophosphates, organochlorine or paraquat pesticides. Intentional or accidental intoxication accounts for the largest number of pesticide poisoning cases in Taiwan4, 5).
Coal mining and gold-copper mining were among the oldest industries in Taiwan. Since 1954, when the first six cases of pneumoconioses were documented in Chinese literature6), these occupational dust-induced diseases raised the concern of the Department of Labor. Thereafter, many surveys and researches were aimed at dust-induced diseases7-11). That is to say, pneumoconioses is the oldest occupational disease in Taiwan and the perception of occupational diseases in miners became the cornerstone in the development of occupational health. With the industrial revolution in the early 1960's, manufacturing, construction and commerce have become the dominant industries in Taiwan. Most of the manpower was transferred from agriculture to those industries. During the process of industrialization, a variety of industries were imported along with many toxic substances from industrialized countries. Lack of knowledge of the exact components of the materials and improper handling of these chemicals lead to uncontrolled exposure to toxic chemicals in the small industries which are most responsible for the occurrence of occupational illnesses in Taiwan. Although occupational injury and accident are the major health hazards in these industries and the occurrence of occupational injuries was much more common than occupational diseases, this article will focus on the occupational diseases only.
SOURCES OF INFORMATION
There are two available sources that overview the profile of occupational diseases in Taiwan. The first source is the occupational disease statistics from Labor Insurance. The Bureau of Labor Insurance has recorded the number of cases of occupational disease benefit payments issued to insured workers every year since 1981. The number represents the cases actually receiving the benefit payments, not the number of claims. The second source is the review of the literature, particularly the major medical journals which report occupational diseases. The major and oldest local medical journal in Taiwan is the Journal of Formosan Medical Association. Recently, some of the reports were published in the Chinese Journal of Occupational Medicine. Table 1 presents the number of cases of occupational disease benefit payments issued to insured laborers from 1981 to 1992. There were a total of 1,493 cases compensated by benefit payments in these 12 years. 79.7% of these benefit payments were for pneumoconioses, 13.7% for carbon monoxide intoxication, 1.7% (26 cases) for lead poisoning, 1.3% (19 cases) for noise-induced hearing loss and another 3.6% for other occupational diseases. The incidence of occupational diseases in Taiwan was decreasing with the calendar years; it was 67 cases per million in 1981 and declined to 4 per million in 1992. The average incidence rate over these 11 years was 35 per million per year. Compared to the incidence of occupational diseases in developed countries, the reported incidence rate of occupational diseases in Taiwan was extremely low.
OCCUPATIONAL DISEASE STATISTICS FROM LABOR INSURANCE
However, this was not an accurate picture. An occupational health program has been conducted to control the health hazards in the coal mining and gold mining industries. Nation-wide surveys of miners were performed once a year by the Department of Health of the Taiwan Provincial Government from 1978 to 1988. The prevalence of coal workers' pneumoconioses had increased from 5.0% in 1978 to 20.2% in 1988. In Taiwan, silica-containing minerals were mainly used for making pottery, fire bricks, cement, glass and in foundries and the steel industry. The workers of various industries with potential exposure to silica dusts were also screened by chest X-ray by the Department of Health of the Taiwan Provincial Government.
The results detailing pneumoconioses prevalence is shown in Table 2 . The prevalence of pneumoconioses was high in coal miners, cement workers and fire brick workers. Although the prevalence of pneumoconioses was high in some industries, the progress of pneumoconioses shown in chest X-ray was not severe. Among the pneumoconiotic cases shown in Table 2 , most of the X-ray change was limited to category 1 and category 2 of a profusion of small opacities, according to the 1980 Internation Labour Organization classification of pneumoconioses.
6.8 percent was in category 3. Only 2.4 percent of pneumoconiotic changes coexisted with large opacities. Asbestos has been used in Taiwan for more than 30 years, however, only three cases of asbestosis were documented12-14). Two patients were working as asbestos sheet cutters in a shipyard for 8 and 10 years. The third patient worked in an asbestos cement factory for 8 years. All three cases of asbestosis were confirmed by lung biopsy. However, 4.4 percent of asbestos product workers showed pneumoconiotic changes in the survey conducted by the Department of Health of the Taiwan Provincial Government (Table 2 ). Based on these results, more cases of asbestosis will be expected to be diagnosed in the near future because of the long latent period of asbestosis15).
In addition to pneumoconioses, occupational asthma and byssinosis were the occupational lung diseases reported in Taiwan.
Cases of Toluene diisocyanate (TDI) and Diphenylmethane diisocyanate (MDI)-induced asthma were found in plastic manufacturing workers and "velcro-like" tape manufacturing workers16, 17). All of these cases were confirmed by a provocation test or by detailed clinical evaluations. However, these cases did not apply for benefit payments and they were not included in Table  1 . Byssinosis was found in quilt makers and cotton textile workers exposed to cotton dusts. The prevalence of byssinosis among quilt makers was 25.9 percent. Most of them belonged to the grade of C1/2 to C2 in British classification according to Molyneux and Tombleson (1970) . Only 1.8 percent was in the grade C318). A recent epidemiological study showed that byssinosis also occurred among cotton textile workers19, 20). However, the prevalence of byssinosis in cotton textile workers (5.2%) was much lower than that in the quilt makers.
Hypersensitivity pneumonitis is another type of occupational lung disease. However, in addition to five cases of suspected bagassosis21), occupation-related hypersensitivity pneumonitis has never been documented due to ignorance or a lack of confirmation test for the precipitin antibody. Chemically-induced toxic hepatitis may be masked in Taiwan due to the high prevalence of serum hepatitis. However, the cases of toxic hepatitis induced by 1,1,2,2-tetrachloroethane and carbon tetrachloride have been documented in electronic assembly and color printing factories31-35). Dimethyl formamide (DMF)-induced toxic hepatitis was also found in synthetic leather manufacturing workers36). Chloroforminduced toxic hepatitis was shown in a pencil sharpener assembly worker37). Epidemiologic studies showed that vinyl chloride monomer and mixed organic solvents used in painting and shoe manufacturing may cause hepatic dysfunction").
Occupation-related angiosarcoma of the liver was not well documented. But three cases of angiosarcoma in the past were suspected to be related to organic arsenic exposure in the processes of pesticide spraying and glass manufacturing39' 40).
3.
Occupational renal diseases
Chemically-induced toxic hepatitis usually coexisted with renal dysfunction. Renal failure was also found in the patients of tetrachloroethane and carbon tetrachloride intoxication32-35). Heavy metals, e.g. cadmium and mercury, were also found to cause renal dysfunction in exposed workers41 ' 42) 4. Occupational neurological diseases
Several outbreaks of toxic polyneuropathy have occurred in Taiwan in the last ten years. The causative agents were n-hexane, lead71) and carbon disulfide. Two outbreaks of n-hexane intoxication have been documented in the interval of 3 years. The first outbreak occurred in the press-proofing factory of the color-printing process, in which n-hexane was used as cleaning solvent43). Another outbreak of n-hexane-induced polyneuropathy occurred in a ball manufacturing factory44). 11 patients with n-hexane induced polyneuropathy were followed-up for 4 years45' 46) Although delayed worsening of sensory and motor functions were noted in the early follow up period, all the patients had completely recovered within 1 to 4 years, including the most severe patient who was initially unable to stand. However, some patients had the residual symptoms of tightness in the legs and muscle cramps.
Carpal tunnel syndrome induced by repeated movements was reported in frozen food processors47 Three cases of methemoglobinemia induced by aniline dye exposure were also reported54, 55). The blood levels of methemoglobine in these three cases were less than 30% and no treatment was given. 6 .
Occupational dermatitis
Although occupational dermatitis was considered to be one of the most common occupational diseases, systematic evaluation of the prevalence of occupational dermatitis was lacking in Taiwan. Irritative dermatitis was found in pulp mill workers, factory workers exposed to organic solvents, kerosene56), antifungal agents and in ball-bearing and paint manufacturing workers60). Also, fiber glass workers showed contact dermatitis61, 62) Allergic dermatitis was documented in cement, photogravure, leather workers and certain mechanics57, 58). Allergic dermatitis caused by epoxy resin was also noted in carbon fiber tennis-racket manufacturing59).
It was estimated that 21.2 percent of contact dermatitis in an out-patient clinic was of occupational origin. 338 out of 1,596 out-patients were found to be occupational contact dermatitis in one medical center63). Among the occupational contact dermatitis, 53.6 percent was categorized as irritative dermatitis, and 46.4 percent as allergic dermatitis.
The occupations most often associated with contact dermatitis were electronic, construction, printing, hairdressing and medical personnel. The common allergens frequently noted in these working environments were chromium, nickel, cobalt, formaldehyde, epoxy resin, paraphenylenediamine and eugenol.
Occupational musculoskeletal disorders
Usually, the musculoskeletal diseases were thought to be the most common occupational diseases.
Cases of degenerative arthritis and low back pain were common among load-bearing workers and they were the leading causes of temporary disabilities in many industries in the developed countries. However, musculoskeletal disorders in Taiwan were documented in only one small industry, i.e. a fish docking facility where low back pain occurred among the workers. Information on other industries was lacking. 
Occupational cancers
Bowen's disease developed in workers who manufacture paraquat herbicide was the most frequently documented occupational cancer in Taiwan79). One case of lung cancer was documented in a coke oven worker80). In addition, three epidemiologic studies showed that occupational carcinogen exposure and asbestos exposure were associated with lung cancers. Biological monitoring of the effects of carcinogen exposure in several occupational groups has also been studied. Increased urine mutagenicity was found in coke oven workers and increased sister chromatid exchange was also found in dichlovos exposed workers. Dichlovos (DDVP) is one kind of popular organophosphate insecticide used in Taiwan. Other studies did not reveal the cytogenetic effects on the exposed workers. This includes ethylene oxide exposed gas sterilization workers, pesticide manufacturing or formulating workers, and pesticide spraying farmers.
CONCLUSION
It is believed that the number of occupational diseases in Taiwan will be increas- 
